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NOTE: Because of the basic similarity between all the Ceiling 
Light Projectors covered by this Manual, general refer- 
ences to the equipment are written ML-121-(*) instead 
of giving a suffix letter. 
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WHY — To prevent the enemy from using or salvaging this equip- 
ment for his benefit. 



WHEN — When ordered by your commander, or when you are in 
immediate danger of capture. 



HOW — 1. Smash — Use sledges, axes, hand-axes, pick-axes, hammers, 
crow-bars, heavy tools, etc. 

2. Cut — Use axes, hand axes, machete, etc. 

3. Burn — Use gasoline, kerosene, oil, flame-throwers, 
incendiary grenades, etc. 

4. Explosives — Use firearms, grenades, TNT, etc. 

5. Disposal — Bury in slit trenches, fox-holes, other holes. 
Throw in streams. Scatter. 

6. USE ANYTHING IMMEDIATELY AVAILABLE FOR 
DESTRUCTION OF THIS EQUIPMENT. 

WHAT — 1. Smash — All glass and ceramic (porcelain) parts, castings 
and terminal boards. 

2. Cut — All wiring, cable, gaskets, etc. 

3. Bend and/or break — retaining rings, bezels, moisture 
seals and screening. 

4. Burn — Charts, tables, notebooks, records, books and 
reports. 

5. Bury or scatter — Any or all of the above pieces after 
breaking. 

DESTROY EVERYTHING 



NOTICE 

Ceiling Light Projector ML-121-(*) has been accurately focused 
during manufacture so that when the lamp is correctly placed 
in the socket, the lamp filament will be at the focal point 
of both primary and secondary reflectors. NO FURTHER 
ADJUSTMENT IS REQUIRED IN THE FIELD. 
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Fig. 1 — Ceiling Light Projector ML-121-(*) 
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SECTION I 
DESCRIPTION 

Paragraph 



General. . I 

Weights and Dimensions 2 

Power Source 3 

Weathertight Drum 4 

- Optical System 5 

Supporting Base 6 

Transformer 7 



1. General 

a. Ceiling Light Projector ML-121-(*) is used to project a narrow 
vertical beam of light from the ground to illuminate a spot on the 
clouds. By means of an instrument, such as a clinometer, it is pos- 
sible to sight on the illuminated spot and read the angle of elevation. 
Ceiling height, in feet, may be determined by reference to a simple 
table or curve. An instrument having a scale calibrated directly in 
feet may also be used. When using an instrument without magnifica- 
tion (as is usually the case) the projector may be used for measure- 
ments up to approximately 6000 feet. 

b. The ceiling light projector consists of a weathertight drum which 
contains an optical system, composed of a primary reflector, sec- 
ondary reflector and socket assembly which contains a prefocus-base 
lamp. The supporting base contains the transformer for operating 
the lamp. 

2. Weights and Dimensions 

a. The net weight of the complete assembly, consisting of the drum, 
the optical system, the transformer, and the supporting base, is 127 
pounds if cast iron, 82 pounds if cast aluminum. 

b. The maximum diameter of the assembly is 21 % inches; height, 
28% inches. 

NOTE: The cover glass for this projector is procured as a “ set ”, which 
includes the cover glass and all pads , cement , and seeding compound re- 
quired for the installation of the new cover glass. 

3. Power Source 

A 60-cycle source of alternating current is required, supplying a 
voltage of from 90 to 120 volts at the projector when the lamp is 
turned on. 

NOTE: Ceiling Light Projector ML-121-A is designed for a 25- 
cycle a-c supply. 
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4. Weathertight Drum 

The projector drum provides a weatherproof housing for the parts 
and holds them in place in their correct positions. The drum is cast 
in one piece. There is a half-inch hole, covered with insect-proof 
wire mesh at the bottom to drain any moisture which may accumulate 
(by condensation) inside the drum. The cover glass is mounted in a 
cast bezel, or door frame, hinged to the drum at one side to permit 
ready access to the interior for cleaning and relamping. The joint 
between the cover glass and the bezel is sealed with compound to 
make it weatherproof, while a gasket in the bezel seals the joint at 
the edge of the drum. On Ceiling Light Projectors ML-121-C, E, F 
and G two leveling perches are provided on the outside of the drum, 
90° apart, on which to set the sm^Il level furnished with the projector. 

5. Optical System 

The optical system consists of the following: 

a. Lamp 

The lamp is a 420-watt, 12-volt, 35-ampere, G-25 bulb, mogul pre- 
focus base, airplane headlight lamp. During manufacture, the lamp 
filament is accurately located in relation to the prefocus base, making 
it unnecessary to focus whenever a new lamp is installed. Two lamps, 
packed separately, are furnished with each projector. 

b. Primary Reflector 

This reflector is a 16-inch, back-silvered glass, parabolic mirror. It 
is rigidly fastened to padded bosses at the bottom of the drum. The 
primary reflector collects all the light rays falling on its surface (from 
the lamp filament and the secondary reflector) and redirects them in- 
to a concentrated beam with all rays parallel. 

c. Secondary Refiector 

This reflector is a 5-inch silvered glass, spherical mirror. It is rigid- 
ly mounted on an arm of the socket assembly so that the focal point 
of the reflector and the lamp filament coincide. In this position, the 
secondary reflector intercepts the otherwise wasted direct light from 
the lamp and redirects it through the lamp filament to the primary 
reflector, where the light is added to the main.beam. 

d. Socket Assembly 

The socket assembly consists of a cast pedestal rigidly supporting 
a mogul prefocus socket and the secondary reflector. The position of 
the socket and the secondary reflector are accurately adjusted during 
manufacture so that when the lamp is placed in its socket, the filament 
will be in the correct position with respect to both the primary and 
secondary reflectors. 
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g Light Projectors ML-121-C, E, F and G, Transformer and 
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NOTE : Item numbers refer to To Line ( 

corresponding items 90-120 volt 

in figure 2. 



Line 

Voltage 


Use 

Primary 

Taps 


90 


3-6 


95 


2-6 


100 


3-8 * 


105 


2-8 


110 


1-6 


115 


1-7 


120 


1-8 



Fig. 5 — Ceiling Light Projectors ML-121-A and B, Wiring Diagram 
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NOTE: Socket assembly in Ceiling Light Projectors ML-121-A, B, 
C, E, and F differs in construction f/om that of Ceiling Light Projector 
ML-121-G. 

6. Supporting Base 

The base of the projector is a single casting for both the transform- 
er housing and slip-fitter. A gasketed weatherproof cover is provided 
for the transformer housing. The slip-fitter fits over 4-inch pipe with 
sufficient “play” to permit leveling of the drum by adjusting the set 
screws in the slip-fitter. Access to the transformer housing is gained 
by removing the cover plate on one side of the housing. 

7. Transformer 

The transformer is rated at 450 volt-amperes, 90/120-volt primary, 
12-volt secondary. Primary taps are provided for supply voltages of 
90, 95, 100, 105, 110, 115, or 120 volts in order to obtain the rated 
secondary voltage under a wide range of primary voltage. A stand- 
ard receptacle is mounted in the transformer housing and connected 
in parallel with the movable primary terminals to facilitate measure- 
ment of the line voltage. 

NOTE: Single-winding autotransformers are provided in Ceiling 
Light Projectors ML-121-A and B. Two-winding transformers, con- 
nected to a terminal block, are provided in Ceiling Light Projectors ML- 
121-C, E, F and G. 

SECTION II 

INSTALLATION AND OPERATION 

Paragraph 



Initial Procedure 8 

Installation 9 

Preparation for Use 19 

Operation 11 

Precautions During Operation 12 



8. Initial Procedure 

Don’t remove the projector from its packing case until the pipe 
standard on which it is to be mounted is installed. To unpack the 
projector, open the side of the crate or box adjacent to the top or 
cover glass, being careful not to strike the cover glass with the tools. 
Then remove the blocks or wedges holding the projector in place and 
lift it out. If the unpacking is done at a distance from the installation 
site, lay the projector on its side and avoid rough handling when 
hauling it to its destination. CAUTION: TAKE CARE NOT TO 
SCRATCH THE COVER GLASS BY LAYING TOOLS OR 
OTHER METAL OBJECTS ON IT. 
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figure 3 or 4. 



Line 
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90 


3-4 


95 
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100 


3-5 


105 


2-5 


110 


2-6 


115 


1-5 


120 


1-6 



Fig. 6 — Ceiling Light Projectors ML-121-C, E, F and G, Wiring Diagram 
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9. Installation 

a. Mounting 

(1) After unpacking, loosen the eight set screws in the slip- 
fitter and set the projector on the 4-inch vertical pipe stand- 
ard provided for this purpose. 

(2) Place the small spirit level, furnished with the projector, on 
one of the leveling perches attached to the drum. Where 
there is no perch attached, (as in Ceiling Light Projectors 
ML-121-A and ML-121-B) simply place level on cover glass. 
There are four set screws (two on each side of the slip-fitter) 
which adjust* the projector position in the direction in- 
dicated by the level. 

(3) Lightly tighten the lower set screw on each side of the slip- 
fitter, adjusting first one and then the other to level the 
drum in that direction. 

(4) Now lightly tighten the upper set screws on the same sides 
of the slip-fitter. 

(5) Place the level on the other perch. 

(6) Repeat the procedure, leveling the drum in the opposite 
direction. 

(7) Now, tighten all the set screws gradually, in the meantime 
checking the level on both perches to be sure the position 
of the bubble remains the same. 

(8) After all the set screws are tight, tighten the locknuts pro- 
vided on four of the screws. These locknuts are not provid- 
ed on Ceiling Light Projectors ML-121-A and B. 

b. Wiring 

Connect the two-wire supply line from the control switch to the 
cable extending through the bushing on the back of the transformer 
housing. 

10. Preparation for Use 

a. Remove the cover plate of the transformer housing and connect 
the two movable terminals (item 45) to taps No. 1 and No. 6 on the 
terminal block. 

NOTE: In Ceiling Light Projectors ML-121-A and 3, connect the 
two connectors (i item 78) directly to transformer taps No. 1 and No. 8. 

b. Install a lamp in the projector socket. (See paragraph 17). 

c. Close the switch connecting the projector to its <x>wer supply. 
THE TWO MOVABLE TERMINALS OR CONNECTORS ARE 

13 
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(a) Path of Light Rays from Filament (F) 
to Primary Reflector (P) to Beam, 
Also stray light. 



(b) Path of Light Rays from Filament (F) 
to. Secondary Reflector (S) to 
Primary Reflector (P) to Beam 



Fig. 7 — Diagram of Optical System 
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NOW AT THE LINE VOLTAGE. TREAT THEM AS SUCH! BE 
CAREFUL! 

d. Measure the line voltage with an a-c voltmeter, 0-150 volt range, 
by plugging the voltmeter leads into th^ receptacle (item 44). 

NOTE: When checking line voltage at the primary, operating con- 
ditions should be reproduced. For example: If installation is on an 
airport where beacon and boundary lights are ordinarily in operation 
when the ceiling light projector is operated, these lights should be turned 
on when measuring the line voltage. 

e. From the table in figure 5 or figure G, determine the proper taps 
for the measured line voltage and connect the terminals or connectors 
to those taps. 

/. Again, measure the voltage and consult the table in figure 5 or 
figure 6 to determine if the taps in use are still correct. NEVER 
SELECT A VOLTAGE TAP WHICH IS FOR A RATING LOWER 
THAN THE MEASURED LINE VOLTAGE. ALWAYS CHOOSE 
A VOLTAGE EQUAL TO, OR NEXT HIGHER THAN THAT 
OF THE LINE. Otherwise, the lamp voltage will exceed 12 volts, 
resulting in reduced lamp life. For instance, if the line voltage reads 
112 with the lamp lighted, connect the terminal clips to the 115-volt 
tap, instead of the 110- volt tap. 

g. Tape the four unused transformer leads and the two connectors . 
on Ceiling Light Projectors ML-121-A and ML-121-B by: 

(1) Bending back the bare wire of each unused lead so that it 
is pressed against the insulation of the wire. 

(2) Then, wrap each lead and connector carefully with rubber 
tape and cover with friction tape. 

NOTE: BE SURE that no part of the wire or connector itself is 
exposed. 

h. Replace the transformer housing cover and tighten the four 
screws which hold it in place. 

11. Operation 

Turn on the switch in the supply line to the projector. If the lamp 
is in operating order, the illuminated spot produced by the beam on 
the clouds will be visible and measurements of ceiling height may be 
made by the instrument available for that purpose. 

12. Precautions During Operation 

o. Check the line voltage at the projector occasionally, using an 
a-c voltmeter to insure proper operating conditions, particularly if 
the lamps burn out prematurely. The rated life of the lamp is 100 
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hours of continuous burning. When the lamp is used intermittently, 
its life may be decreased by half. Although the average life is 100 
hours, individual lamps may vary considerably. Therefore, a lamp 
failure in less than approximately 100 hours of total service 
can be considered as premature failure. Such a failure ordinarily 
indicates that the lamp has been operated at too high a voltage. 

b. Line voltage variations may be of two types: 

(1) Erratic short period fluctuations due to changes in load on 
the electrical supply system. 

(2) Permanent or semi-permanent changes due to “installation 
changes” in the electrical supply system. For example, 
plugging in some other electrical device in the same powei 
line might be such an “installation change.” 

c. Reconnect the transformer taps (as outlined in paragraph 10) to 
accommodate the type of change mentioned in 126. (2). In cases of 
erratic variations covering a wide voltage range, study these variations 
for several nights and tap the transformer for the highest voltage noted. 

SECTION III 

FUNCTIONING OF PARTS 

Paragraph 

Theory of Optical System 13 

13. Theory of Optical System 

a. Function of Primary Reflector 

Figure 7a shows the arrangement of the primary reflector (P) and 
the lamp filament (F) with the lamp filament at the focal point of tire 
reflector. One of the basic principles of reflection may be stated as 
follows: 

(1) When a source of light having negligible dimensions is lo- 
cated at the focal point of a true parabolic reflector, every 
ray of light (a) reaching the reflector will be reflected in a 
direction parallel to the line through the filament and the 
center of the reflector, resulting in rays (a / ). 

(2) The effect of the beam from a comparatively large light 
source is to cause a divergence (branching out) of the rave 
(a r ) from parallel, the divergence increasing with the size of 
the filament. For this reason the ceiling projector is designed 
for use with a lamp having a small filament, producing a 
narrow beam of high candlepower. 

b. Function of Secondary Reflector 

The light rays (6) in figure 7a, going directly through the pro- 
jector cover glass amount to a considerable percentage of the total 
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lamp output, but due to their wide dispersion (spreading) add practical- 
ly nothing to the main beam. In figure 7b, the secondary reflector 
(S) is spherical in contour and intercepts all the rays (b) from the 
filament, reflects them back through the filament to the primary re- 
flector (P) as rays (c), where they are again reflected as rays (c). 
These rays are all parallel and therefore add to the rays (a 7 ) in figure 
7a. An increase of 35 percent in beam candlepower is obtained by the 
use of a secondary reflector. 

SECTION IV 
MAINTENANCE 

Paragraph 



Opening and Closing Door 14 

Cleaning „ 15 

Replacing Cover Glass (Lens) 16 

Replacing Lamp 17 

Replacing Primary Reflector » . . . . 18 

Replacing Secondary Reflector 19 

Adjusting Secondary Reflector 20 

Focusing Instructions 21 

Trouble Hunting 22 



14. Opening and Closing Door 

To open the projector door, loosen the two wing nuts which hold the 
door frame against the edge of the drum and pull open. The door 
may be swung back on its hinges as far as it will go and allowed to 
rest there. After reclosing the door, securely tighten the two wing 
nuts at the same time to avoid distorting the door frame. DO NOT 
USE TOOLS OR LEVERS TO TIGHTEN THE NUTS, AS THE 
NORMAL STRENGTH OF THE HANDS IS SUFFICIENT TO 
MAKE THE GASKETED JOINT DUST-TIGHT AND WEATH- 
ERPROOF. 

15. Cleaning 

Clean the two reflectors, the lamp, and both sides of the cover 
glass before placing them in service and regularly thereafter with 
“Bon Ami” (or equal), using very little water. Remove the lamp from 
its socket to clean the secondary reflector. (See paragraph 17). Clean 
the lamp after it has been replaced in the socket in order to remove 
all finger marks from the bulb. 

16. Replacing Cover Glass (Lens) 

a. To replace the cover glass, first open the projector door (para- 
graph 14) until the spring tension is released from the hinges and 
remove the cotter pins and hinge pins in the two hinges. Remove the 
door assembly and place it face up on a flat surface such as a box or 
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Fig. 11 — Ceiling Light Projector ML-121-G, Prefocus Socket and Secondary 

Reflector Assembly 
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work bench. The new cover glass assembly includes all the cork pads 
(item 12), sealing compound (item 13) and cork pad cement (item 14) 
necessary for installing the cover glass (item 15). 

(1) Remove the screws, clips and clip pads which hold the glass 
in place and remove the damaged glass. 

(2) Scrape the old sealing compound and cork pads out of the 
door frame. 

(3) Apply a dab of cement to 10 points on the seating flange of 
the door frame, one opposite each of the holes for the clip 
holding screws. Press a cork pad into place on the cement 
and allow to dry. 

(4) Knead a handful of sealing compound until uniform in tex- 
ture, form into a rope about W in diameter and lay it on 
the seating flange of the door frame. Press lightly into place. 

(5) Lay the new cover glass on the ring of compound and press it 
down firmly and evenly until the glass seats on the cork 
pads. The compound should now have squeezed out all 
around, filling the space between the glass and the door 
frame. 

(6) Replace the screws, clips and clip pads which hold the cover 
glass in place. Tighten the screws evenly all around the 
circle to produce uniform pressure on the glass. 

(7) Scrape the excess compound from both sides of the door 

frame, and smooth the surface. > 

(8) Clean both sides of the cover glass. (See paragraph 15). 
Oil stains from the compound may be removed with a cloth 
moistened with gasoline or benzine. 

(9) Replace the door assembly on the projector by reversing the 
procedure outlined at the beginning of this paragraph. 

17. Replacing Lamp 

Replace the lamp when the bulb begins to turn black or when 
burned out. To remove it from the socket, first LET THE LAMP 
COOL. THEN, PRESS THE LAMP DOWN WITH THE FLESHY 
PART OF THE HAND AND GRASP IT BETWEEN THE 
THUMB AND FINGERS. While pressing against the socket, give 
the lamp a quarter turn to the left and remove it from the socket. 
Hold the new lamp in the same manner and place its base in the 
socket, giving it a quarter turn to the right. The prefocus construc- 
tion of the lamp arranges the filament in the correct focal position 
without making adjustments. When replacing lamps, take care not 
to push against the secondary reflector holder, as it may be bent out 
of position. 
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18. Replacing Primary Reflector 

(Figure 9). A primary reflector (item 5) is replaced by removing 
the six sets of screws, lockwashers, and clips which hold it in place 
against the felt- pads (item 27). 

a. Remove the old reflector. Since the felt pads are cemented to 
the bosses on the bottom of the drum, they will ordinarily remain in 
place and in usable condition. If the old reflector is not broken, it 
should be returned to the 5th Echelon Depot for resilvering. 

b. Place the new reflector on the pads in the position occupied by 
the old reflector. There is sufficient space in the drum to clear the 
reflector without removing the socket and secondary reflector assembly. 

c. Replace the six sets of screws, lockwashers and clips and BE 
CAREFUL TO TURN THE END OF THE FELT PAD OVER 
THE EDGE OF THE REFLECTOR, BETWEEN THE CLIP 
AND THE REFLECTOR SURFACE. See the detail sketch (Sec- 
tion A-A) in figure 9. 

d. Tighten the screws gradually and evenly to prevent strain on 
the reflector. The position of the new reflector will be sufficiently 
near that of the original to make refocusing'of the lamp unnecessary. 

19. Replacing Secondary Reflector 

(Figures 10 and 11). A secondary reflector (item 93) is replaced by: 

• o. Removing the three screws and washers which hold the reflector 
in place. If one of the screws should be in front of the lamp socket 
and inaccessible, loosen the screw shown in the illustration as item 94 
and rotate the reflector holder slightly. 

b. Place the new reflector in the holder and replace the three hold- 
ing screws and washers. 

c. Check the adjustment of the secondary reflector (paragraph 20). 

20. Adjusting Secondary Reflector 

When a secondary reflector has been replaced (as described in para- 
graph 19), it is possible that the original position may not have been 
duplicated. Check the adjustment and correct if necessary. 

a. In the daytime, WITH THE LAMP OFF, look directly into 
the primary reflector near the edge and observe the two images of the 
lamp filament. The one thrown directly on the reflector will appear 
as two nearly parallel elements of the filament, thus %_f. The 
image from the secondary reflector will be inverted, thus f\. 
The correct reflector adjustment is indicated when the two images 
are the same size and “interlocked”, thus 
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b. If the two images are not “interlocked” loosen the screw (shown 
in figures 10 and 11 as item 94) and gradually rotate the reflector 
holder on its shaft, observing the movement of the secondary image 
at the same time. Since the reflector holder is slightly eccentric, at 
some point in its rotation the secondary image will be seen interlocked 
with the primary image, indicating the correct adjustment. 

c. If the two images are not the same height (although they may 
be interlocked as described) move the secondary reflector holder 
slightly in or out on its shaft until the inverted secondary image 
reaches the same size as the upright primary image. 

d. Tighten the reflector holder screw after the adjustments de- 
scribed in b and c preceding, have been made. 

21. Focusing Instructions 

a. If (to a trained observer) it is evident that the lamp is out of 
focus, proceed as follows: 

(1) In focusing the unit, be sure to focus the lamp with respect 
to both the auxiliary and the main reflector. First focus 
the lamp for the auxiliary reflector, and then focus the com- 
plete assembly for the main reflector. 

(2) Focusing the auxiliary reflector is best done by eye. Use 
either a pair of welder’s goggles, or arrange the unit so that 
the voltage on the lamp terminals can be reduced to the 
point where the observer can look directly at the filament 
without discomfort. 

(3) For most convenient focusing of this unit, it is recommended 
that the complete lamp assembly be removed from its 
housing. 

(4) To look through the lamp bulb, towards the auxiliary re- 
flector, loosen the screw (item 94) shown in figures 10 and 11, 
and gradually rotate the reflector-holder on its shaft, observ- 
ing, at the same time, the filament image. Since the reflector- 
holder is made slightly eccentric, at some point in the rota- 
tion, the filament image should be seen super-imposed upon 
the filament itself in such a manner that the reflected image 
of the coils comes halfway between the coils of the filament 
itself. If necessary move the secondary reflector-holder in 
or out on its shaft in order to effect the proper adjustment. 

(5) Tighten the reflector-holder screw after making these adjust- 
ments. Replace the lamp assembly in its housing. 

(6) In order to focus the assembly of the auxiliary reflector and 
the lamp for the main reflector, first level the housing so that 
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the axis through the focal point of the main reflector is 
horizontal. Now, manipulate the assembly until the most 
intense beam of light with the narrowest beam spread is 
obtained. It is recommended that the beam be projected 
on an object approximately 200 feet away and that a target 
be set up at the same height above the mounting level as 
the center of the reflector. 

(7) Remember if the source of light is moved "in,” past the 
focal point (too close to the mirror) the beam will diverge 
widely, or spread. If moved in the opposite direction (too 
far away from the mirror) the beam will converge to some 
point in front of the mirror and then diverge or cross over. 
If the source is off to one side of the focal point, the beam 
will be directed to the opposite side. 

22. Trouble Hunting 

Failure of the projector to operate will ordinarily be caused by a 
lamp burnout. It may also be caused by a defect in the power supply 
circuit to the projector. This can be determined by testing the line 
at the projector with a test lamp or a voltmeter, plugged into the 
receptacle provided in the transformer housing. If both the lamp 
and the supply line are intact, examine the six transformer leads 
connected to the terminal block (figure 3, item 38) for broken con- 
ductors or loose connections. Also, examine the secondary leads 
(figure 4, item 60) including the connections at the lamp socket. 
If this procedure does not locate the trouble, it is probable that the 
transformer has failed and requires replacement. 
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23. Table of Replaceable Parts. — c. Ceiling Light Projector ML-121-(*), Socket and 

Secondary Reflector Assembly — Cont'd 
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24. Index of Manufacturers. 

Abbreviation Name and Address 

B Bryant Electric Co. 

Bridgeport, Connecticut 
BFG B. F. Goodrich Rubber Co. 

Akron, Ohio 

BL Bausch and Lomb Optical Co. 

Rochester, New York 
C Crandall Packing Co. 

Palmyra, New York 

CP Indicates standard commercial product 

CW Cleveland Wire Spring Co. 

1281 E. 38 Street 
Cleveland, Ohio 

GPC Garlock Packing Co. 

Palmyra, New York 
HBS H. B. Sherman Mfg. Co. 

Battle Creek, Michigan 
HHR H. H. Robertson and Co. 

Farmers Bank Building 
Pittsburgh, Pa. 

JM Johns-Manville 

22 E. 40th Street 
New York, New York 
LJB L. J. Barwood Mfg. Co. 

Everett Station, Mass. 

LL Lancaster Lens Co. 

Lancaster, Ohio 

MR Manhattan Rubber Co. 

Passaic, New Jersey 
P Palnut Mfg. Co. 

Irvington, New Jersey 
PC Permatex Co., Inc. 

Sheepshead Bay, N. Y. 

PI’ Pittsburgh Plate Glass Co. 

Pittsburgh, Pa. 

S The Stanley Works 

New Britain, Conn. 

SH Indicates standard hardware 

SL Shakeproof Lock Washer Co. 

Chicago, Illinois 

W Westinghouse Elec. & Mfg. Co. 

Cleveland, Ohio 
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By order of the Secretary of War: 

G. C. MARSHALL, 

Chief of Staff. 
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